Rationale: Acute neurological deficits following spinal surgery commonly result from epidural hematoma, surgical trauma, vascular compromise, and graft or hardware impingement, with the cause identified by magnetic resonance imaging (MRI). We present a rare case of dynamic paraspinal muscle impingement after C1 posterior arch laminectomy, which was diagnosed by myelography, with no significant findings on MRI.
Introduction
Acute neurological deficits following spinal surgery commonly result from epidural hematoma, surgical trauma, vascular compromise, and graft or hardware impingement, [1] [2] [3] [4] with the cause identified by magnetic resonance imaging (MRI). We present a rare case of spinal cord compression resulting from dynamic paraspinal muscle impingement after C1 posterior arch laminectomy. The dynamic compression was identified by myelography, with no significant findings on standard MRI.
Case report
An 81-year-old man, with a 1-year history of upper extremity weakness and progressive involvement of the lower extremities, including appearance of gait disturbances, was referred to our hospital for the treatment following a diagnosis of lumbar spine vertebral disease. The past medical history was unremarkable, except for angioplasty after acute myocardial infarction with ongoing anticoagulant therapy. The patient was obese (height, 172 cm; weight, 90.9 kg; and body mass index, 30.7). Positive neurological findings included: gait disturbances, requiring assistance; Romberg test; general bilateral decrease in strength of the upper and lower limbs, with manual muscle testing (MMT) score of 4/5 for all muscle groups distal to, and including, the deltoid muscle of the right upper extremity; and bilateral upper extremity numbness, with associated impairments of fine motor skills. On plain radiographs, kyphotic alignment of the cervical spine, with C2-C5 ankylosis, was evident, with no indication of atlanto-axial instability ( Fig. 1A-C) . On MRI, a retro-odontoid mass formation, with associated local compression of the spinal cord, was identified, with C4-C5 and C5-C6 stenosis ( Fig. 2A and B) . A retro-odontoid pseudotumor was diagnosed and C1 posterior arch laminectomy, in combination with C4 partial laminectomy and C5 to C6 laminoplasty, performed. In the surgery, rectus capitis posterior minor, rectus capitis posterior major, and obliquus capitis minor were resected and not reconstructed. On the other hand, semispinalis cervicis was preserved.
Neurological symptoms recovered on postoperative day 1, with 5/5 MMT of the right upper extremity and independent ambulation with a walker. However, neurological status deteriorated on postoperative day 3, with 3/5 strength of the upper and lower extremity extremity and independent ambulation no longer possible. Neurological symptoms improved with neck flexion. Dysarthria and facial paralysis were not observed and brain MRI was unremarkable. Cervical MRI revealed no evidence of epidural hematoma formation (Fig. 3A) , confirming successful osseous decompression ( Fig. 3B-E) . The patient opted for conservative treatment of bed rest and immobilization with a cervical collar. Considering the nonresolution of symptoms and dynamic effects of neck posture on symptomology, myelography was performed on postoperative day 13, indicating a flow obstruction of the contrast medium by an external compression at the level of C1 with neck extension (Fig. 4A and B) . Halo-vest immobilization was started, providing temporary recovery of muscle weakness. Revision surgery was performed on postoperative day 28, through the same posterior approach, with evidence Instrumented occciput-to-C3 fixation was performed and secured posterior decompressive space ( Fig. 5A and B) . Postoperatively, neurological symptoms recovered, with full muscle strength and ambulation using a walking frame. The patient was transferred to a different hospital on day 26 for outpatient follow-up. Three years after surgery, the patient has recovered function, with no recurrence of neurological symptoms.
The patient signed informed consents. In our case the patient accepted regular and proved therapy, so the ethical approval was not necessary.
Discussion
Although retro-odontoid pseudotumors are commonly managed by direct resection, using a transoral approach, and posterior fixation, with or without decompression, [5] [6] [7] favorable outcomes of posterior decompression alone have been reported for patients with no evidence of atlanto-axial instability. [8, 9] We selected this minimally invasive approach based on our patient's age, past history of heart disease, and no evidence of instability despite a kyphotic alignment of the cervical spine. However, C1 posterior arch resection creates a space through which the posterior muscles and soft tissues can impinge the spinal cord. This space is further narrowed by kyphotic alignment, obesity, which increases the volume of soft tissue, and neck extension postures, risk factors which were all present in our patient. Although Jost et al [10] reported a case of paraspinal muscle impingement following C3-C5 laminectomy in a muscular man, we did not identify any other report of muscle impingement involving the upper cervical vertebrae. Suetsuna et al [11] reported favorable outcomes of C1 laminoplasty for the treatment of retro-odontoid pseudotumor. As this method preserves the posterior arch, it should be considered for patients at risk for posterior impingement following C1 posterior arch resection.
Although MRI is the method of choice to identify postoperative causes of spinal cord compression, [1] [2] [3] [4] muscle impingement in our case was only identifiable on myelography. Therefore, although myelography is recommended for preoperative assessment of stenosis and instability, it can also be a useful to detect dynamic spinal cord compression on postoperative status.
Acute neurological deficits after spinal surgery are often reversible, and permanent functional disorders prevented, by rapid diagnosis and early treatment. We recommend that dynamic paraspinal muscle impingement be considered for patients with acute, progressive neurological deficits after posterior cervical decompression, in the presence of negative MRI assessment on supine and neutral neck position. 
